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Description 

FIELD OF THE INVENTION 

The present invention relates to monoclonal antibodies to human interferon-02 (IFN-02), to hybridoma cell fines 
producing said monoclonal antibodies and to a method for purification of interferon-02 employing 6aid monoclonal anti- 
bodies. 

BACKGROUND OF THE INVENTION 

Human interferon-02 was first described and cloned from double-stranded RNA-induced human fibroblasts as a p- 
type interferon-like activity in U.K. Patent 2063882 of filing date 19.11.80 and the recombinant protein expressed by 
CHO cells was described in European Patent Application 220.574 of 10.10.86, both of the same applicant. 

This cytokine has multiple functions and activities and it has been shown to be identical to several proteins 
described later on in the literature and identified by other biological activities, namely B-cetl differentiation or stimulatory 
factor (BCDF or BSF-2), also named interleukin-6 (IL-6) (T. Hirano et al. (1986) Nature 22£ pp. 73-76), hybridoma/plas- 
macytoma growth factor (HGF or HPGF) (J. Van Damme et al. (1987) J. Exp. Med 1fi£ pp. 914-919), hepatocyte stim- 
ulatory factor (HSF) (J. GaulcSe et al. (1987) ProcNatl.Acad.Sd.U.S.A. 24 pp. 7251-7255). 26-kDa protein inducWe in 
human fibroblast cells (Haegeman et al. (1986) Eur.J.Biochem. 159. pp. 625-632), and a monocyte-derived human B- 
cell growth factor that stimulates growth of Epstein-Barr Virus (EBV)-transformed human B-cells (G. Tosato et al. (1 988) 
Science 229, PP- 502-504). The protein will be designated hereinafter in this application as IFN-02/IL-6 or IFN-02. 

Natural and recombinant IFN-(*2 produced by mammalian, eg. CHO cells appear in several forms modified by var- 
ious glycosylation and phosphorylation processes (A. Zilberstein et al. (1986) EM BO J. 5, pp. 2529-2537; LT. May et 
at. (1988) J.Biol.Chem. 263, pp. 7760-7768; LT. May et al. (1988) Biophys.Biochem.Res.Commun. 152, pp. 1144- 
1 148). Thus immunoblots of denaturating gels may show bands of about 23, 26, 45 and 66 Kri forms. The removal of 
the carbohydrate moiety of the glycosylated protein yields a smaller form of about 20 Kd which still retains most or all 
of its biological activity. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided a monoclonal antibody capable of specifically binding to nat- 
ural human interferon-02 (IFN-02) as well as to recombinant human IFN-02 expressed by mammalian cells and recom- 
binant human IFN-02 expressed by bacterial cells, capable of inhibiting the biological activity of human IFN-02 when 
bound thereto, and capable of releasing IFN-02 bound thereto upon elution with 50 rnM citric acid. 

In a preferred embodiment the monoclonal antfoody according to the present invention is of class lgG1 . It is pre- 
ferred that the monoclonal arr&ody is produced by a hybridoma ceO obtained by fusion of myeloma cells with spleen 
ceils from a mouse previously immunized with recombinant human IFN-02 expressed by bacterial cells or with a recom- 
binant fusion protein including human IFN-02 expressed by bacterial cells, said hybridoma cell being selected for the 
production of a monoclonal antibody which binds to recombinant human IFN-p2 expressed by mammalian cells. Pref- 
erably, myeloma cells are murine myeloma ceils and the spleen cells are from a mouse immunized with a recombinant 
fusion protein including human IFN-02. Wrth respect to the fusion protein, a preferred example is a fusion protein com- 
prising protein A-lFN-02. In a most preferred embodiment the monoclonal antibody is expressible by hybridoma cell line 
CNCM 1-813 (HB2 34-1). 

The present invention also provides a hybridoma cell capable of expressing the monoclonal antibody. Preferably, 
said hybridoma cell is obtained by fusion of myeloma cells with spleen cells from a mouse previously immunized with 
recombinant human IFN-02 expressed by bacterial cells or with a recombinant fusion protein including human IFN-02 
expressed by bacterial ceils, said hybridoma cell being selected for the production of a monoclonal antibody which 
binds to recombinant human IFN-02 expressed by mammalian cells In a preferred embodiment, the myeloma cells are 
murine myeloma cells and the spleen cells are derived from a mouse previously immunized with a recombinant fusion 
protein including human I FN 02. In a preferred embodiment, the fusion protein is protein A-IFN-02. An example of such 
a hybridoma cell is CNCM 1-813 (No.34-1). 

The monoclonal antibody according to the present invention can be produced by a method which comprises:- 

(a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-02, wherein the source of 
said IFN-02 or fusion protein is one of the sources selected from th group consisting of natural protein, recom- 
binant protein produced in bacterial celts, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion promoter; 
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(c) testing the supernatant of the cultured fused cells for the presence of th desired monoclonal antibodies with 
human IFN-02 from a different one of said sources than that of the IFN-02 used in step (a) above; and 

(d) selecting and cloning the hybridoma cell line producing the desired monoclonal antibodies, and either (i) cuftur- 
5 ing the selected hybridoma cell line in a suitable growth medium and recovering the desired monoclonal antibodies 

from the supernatant, or (ii) injecting the selected hybridoma cell line into mice and recovering the desired mono- 
clonal ant bodies from the ascitic fluid of said mice. 

In a preferred embodiment in step (a) the mice are immunized with recombinant human IFN-p2 expressed by bac- 
io terial cells or with a recombinant fusion protein including human IFN-02 expressed by bacterial cells and the hybridoma 
supernatants of step (c) are tested with recombinant human IFN-02 expressed by mammalian cells. In the most pre- 
ferred embodiment, in step (a) the mice are immunized with Protein A-IFN-02 expressed by E.coli and the hybridoma 
supernatants of step (c) are tested with IFN-02 expressed by CHO cells. 

Also within the scope of the present invention is a method for producing antMFN-02 monoclonal antibodies which 
75 comprise 

(a) cutturing hybridoma CNCM 1-813 in a suitable growth medium and recovering the monoclonal antfoodies from 
the supernatant of said hybridoma, 

or 

20 

(b) injecting hybridoma CNCM 1-813 in a mouse and recovering the monoclonal antibodies from the ascitic fluid of 
said mouse. 

Furthermore, the present invention comprises a method for immunopurification of human biologically active IFN-02 
25 comprising passing a sample containing human IFN-p2 through an immunoadsorbent column comprising a monoclonal 
antibody in accordance with claim 1 bound to a solid phase support, washing the column, and eluting IFN-p2 from the - 
column. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

Figure 1 shows the nucleotide sequence and the amino acid sequence of IFN-02. ^ 
Figure 2 shows the construction of plasmid pSVf^HB. 
- Figure 3 shows the construction of plasmids pRI028O2 and pRI ^604- \" v- *. 

Figure 4 illustrates the analysis of IFN-02 preparations by Western blotting. 
35 - Figure 5 shows silver stain analysis of SDS-PAGE of IFN-p2 eluted fractions. - - > 

Figure 6 shows the construction of plasmid pSVP229. 

Figure 7 shows the HQF activity of unbound fractions containing I FN -02 produced by CHO clone A2-5-10 after ^ 
affinity chromatography with monoclonal antibody 34-1 . ^ * 

Figure 8 shows the HGF activity of elution fractions containing IFN-02 produced by CHO clone A2-5-1 0 after affinity 
40 chromatography with monoclonal antibody 34-1 . 

Figure 9 illustrates the construction of plasmids pTLfcSOT and pKKfc?. 

Figure 10 shows silver stain analysis of SDS-PAGE of E. coli IFN-02 after imrrtunoaffinrty purification and chroma- 
tography with S-Sepharose. 

Figure 1 1 shows inhibition of breast carcinoma celt line T47D colony formation by E. coli IFN-02. 
45 - Figure 1 2 shows results of breast carcinoma T47D and MCF-7 cells cionogenic assay with E. coli IFN-(J2. 
Figure 13 shows differentiation of myeloleukemia M1 cells induced by E. coli IFN-(J2. 

Figure 14 shows growth and {2*5) Oligo A synthetase induction in myeloleukemia Ml cells treated by IFN-p2 (in 
HGF units/ml). 

Rgure 15 shows effect of IFN-fJ2 on growth of hematopoietic colonies from normal human bone marrow. 

so 

DETAILED DESCRIPTION OF THE INVENTION 

The anti-IFN-p2 monoclonal antibodies of the invention are produced from a hybridoma cell fine obtained by fusion 
of murine myeloma cells with spleen cells from a mouse previously immunized with IFN-02 or with a fusion protein com- 
55 prising IFN-02, e.g. Protein A-IFN-02 fusion protein. 

A plasmid for the expression in E. coli of a Protein A-IFN-p2 fusion protein can be constructed and used for obtain- 
ing monoclonal antibodies. The complete translated sequence of the cDNA coding for human IFN-fJ2 of Fig. 1 was 
fused, in phase, to th 3' end of the coding sequence for the staphylococcal Protein A affinity tail (Uhlen et al. (1984) 



3 



EP 0 326 120 B1 



J.Biot.Chem. 25& p. 1695). For efficient expression in E. cdi the hybrid gene was fused to the strong larrfoda P R pro- 
moter. 

The resulting Protein A-IFN-02 fusion protein was purified and used to immunize mice. After six injections of the 
purified protein into mice, positive sera were tested for their binding titer in a solid phase radioimmunoassay (SRI A) and 
lor the specificity of binding by Western blots. Spleen cells derived from a mouse showing the highest binding titer (dilu- 
tion 1 :25,000) were fused to mouse myeloma cells. The fusion of the cells is done in the presence of a suitable fusion 
promoter of those known in the art The fused cells are then cultured in separate wells. The supernatant of each well is 
then tested for the presence of the desired monoclonal antfoody capable of specifically binding to IFN-p2, preferably 
with IFN-02 from a different source than the IFN-02 used for the immunization of the mice. Thus, if a Protein A-IFN-p2 
fusion protein expressed by E. coli cells is used to immunize the mice, then the screening of the monoclonal antibodies 
is performed with IFN-02 produced by CHO celll This prevents cross-reaction of the Protein A and of any E. coli con- 
taminants in the antigen preparations used for injection with some of the monoclonal antibodies during the screening. 
For the SRIA, crude supernatants of CHO ceils, harboring a piasmid containing the human IFN-02 gene under the con- 
trol of the SV40 early promoter and expressing high levels of this gene but no Protein A or any bacterial antigen, were 
bound to a solid support and reacted with supernatants of the hybridomas and with [ 125 l] goat ami mouse antibodies. 

The hybridomas were screened by the SRIA and several positive dones were isolated and characterized. The pos- 
itive clones producing the desired antibodies are then selected and subcloned and either cultured in a suitable growth 
medium or injected into mice, and the desired monoclonal antibodies are then recovered from the supernatant of the 
cultured cells or from the ascitic fluid of said mice, respectively. 

The monoclonal antibody obtained is bound to a solid phase support contained within a column. Any suitable gel 
matrix known in the art may be used to immobilize the monoclonal antibody e.g. agarose-polyacrylhydrazide. Crude 
preparations of human IFN-02 preparations are loaded on the column and IFN-02 is eluted from the gel by a change in 
pH or ionic strength. In a preferred embodiment, the fractions containing IFN-02 are eluted with a buffer pH 2 and neu- 
tralized immediately after edition with a buffer pH 8.5. 

The crude natural IFN-02 preparations purified according to the invention are obtained from induced fibroblast cells 
together with IFN-(31. 

The recombinant IFN-p2 produced by CHO cells to be purified is obtained according to the process described in A. 
Zilberstein et al. (1986) EMBO J. 5, pp. 2529-2537. 

An unglycosylated polypeptide comprising the amino acid sequence of IFN-02 can be obtained by recombinant 
DNA techniques. Human DNA, particularly cONA coding for a polypeptide comprising the amino acid sequence for IFN- 
32, is fused through the coding region to a strong bacterial promoter, such as hybrid trypHac promoter, and this fused 
DNA molecule is inserted into a suitable piasmid so as to obtain a recombinant vector comprising said DNA sequence 
and regulatory regions which are positioned in such a way that expression of said polypeptide in bacterial cells is pos- 
sible. Bacterial cells, e.g. E. cdi. are transformed by said recombinant plasmids and cultured in order to express the 
desired polypeptide, which is subsequently recovered and purified. 

The IFN-02 molecule as descrfced is a polypeptide comprising 212 amino acids. At the N-terminus of the protein 
may be found the sequences Ala 28 -Pro-val-Pro-Pro- or -Pro^-Val-Pro-Pro- or -Vat^-Pro-Pro- of Fig. 1 . IFN-02 cDNA 
can be fused at the Pro 29 codon to a Met initiator condon and a tryp-lac promoter. Other sequences can be used as 
long as the polypeptide has IFN-02/IL-6 activity. 

DNA vectors can be constructed by standard procedures. Piasmid DNAs were purified by banding in CsCI-ethidium 
bromide gradients. ONA restriction fragments separated by electrophoresis in agarose or polyacrytamide gels were 
purified on DE-52 columns. Restriction endonucl eases (Boehringer, New England Biolabs), T4 DNA ligase (New Eng- 
land Biolabs), the large fragment of E. coli DNA polymerase (Boehringer) and T4 polynucleotide kinase (Pharmacia), 
were used as recommended by the suppliers. E. coli transformation was carried out with frozen competent bacteria 
(DA Morrison (1979) Methods Enzymoi. 79, pp. 326-331) using strains HB101 ATCC 33694, JM101 ATCC 33876. 
N4830-1 (Gootesman et ai. (1980) J.Mol.Bid. UML p. 57) and JM105 (Messing et al. (1981) Nucleic Acids Res. 2. pp. 
309-321). 

The hematopoietic effect of IFN-02 is disclosed herein, as well as its use in the inhibition of breast carcinoma cell 
growth, in the growth inhibition and differentiation of myeloleukemia cells and in the induction of Complement Factor B 
in ftoroblasts. Thus human IFN-02 can be used as active ingredient of pharmaceutical compositions for the treatment 
of breast cancer, leukemia, infectious diseases and bone marrow progenitor cell disorders. 

The invention will now be illustrated by examples, without delimiting its scope. Where examples do not relate to 
subject matter claimed, these are provided for information purposes. 
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Example 1. Preparation of Protein A-IFN-ft2 fusi n protein 



A) Construction of olasmids pRlk>802 and pRIBo604 

Plasmid pSVfyHB (Rg. 2) is one of the vectors used for constitutive expression of the IFN-02 gene in CHO cells 
under the strong SV40 early promoter and is derived from plasmid pSVCIFfc (A. Zilberstein et al. (1986) EMBO J. §, 
pp. 2529-2537) by removing all the 5* and 3* non-coding sequences of the cONA by standard cloning techniques. 

The 661 bp cDNA insert coding for IFN-p2 was excised from plasmid pSV^HB as a 661 bp Hind Ill/Cla I fragment 
and digested with Eco Rll. The resulting five fragments were separated on a preparative agarose gel. The three small 
fragments of 55. 1 2 and 37 bp coding for the signal peptide sequence and for the first three amino acids of the mature 
protein were discarded and the two fragments of 239 and 318 bp were recovered from the gel. In order to restore the 
sequence coding for the first amino acids and to maintain the Protein A frame, a double stranded synthetic oligonucle- 
otide was prepared (sequence shown in Figure 3) and ligated together with the 239 bp and 31 8 bp fragments into plas- 
mid pGEM-1 previously digested with Eco Rl and Acc I. The resulting plasmid was called pp2l32 (Rg. 3) and contains 
the whole IFN-(J2 sequence preceded by an asparagine and a serine codon within the multiple cloning site of plasmid 
pGEM-1 . The asparagine and serine codons are the two codons at the unique Eco Rl site (at the 3' end of the Protein 
A gene) of plasmid pRIT2T (Pharmacia) that was used for subsequent cloning. Plasmid pfe 1 32 was digested with Eco 
Rl and Hind III and the complete IFN-02 cDNA sequence was isolated and introduced into plasmid pRIT2T digested 
either with Eco Rl and Pvu II or with Eco Rl and Sma I restriction endonud eases for the obtention of the plasmids 
pRlfe802 and pRI(J2604, respectively (Rg. 3). 

B) Production of Protein A-1FN-B2 fusion protein and its purification 

Strain E. coli N4S30-1 (Gootesman et al. (1 980) J.MoLBiol. 140. p. 57) was transformed with recombinant plasmids 
PRIP26O2 and pRlfe604 giving origin to new microorganisms E. coli N483O-1/0Rp28O2 and E. coli N4830-1/pRP2604, 
respectively. 

Diluted cell cultures of the microorganisms were grown overnight at 30°C in M9 medium containing ampicillin to 
early stationary phase, then incubated at 42°C for 90 minutes, cooled and harvested by centrifugation. After repeated 
resuspension and centrifugation, 20% SDS was added to a final concentration of 1% and 10M urea to a final concen- 
tration of 8M, and the extract containing the expressed Protein A-IFN-p2 fusion protein was dialyzed against 1ST (50 
mM Tris pH 7.6, 150 mM NaCI and 0.05% Tween 20). The dear supernatant after dialysis was applied to the IgG 
Sepharose 6 Fast Row (FF) equilibrated column. After loading on the column the gel was washed and the bound fusion 
protein was eluted with 0.5 M NH 4 C00H, pH 3.4 and lyophilized directly without prior dialysis. 

Example 2. Preparation of arrrJ-IFN-fi2 m onoclonal antibodies 

A) Immunization of mice and cell fusion 

Three-month old female BaJb/c mice were first injected with the partially purified Protein A - IFN-02 fusion protein 
obtained in Example 1 above (lO^g/mouse, emulsified in corrpiete Freund's adjuvant). Three weeks later the mice were 
given a subcutaneous boost with the fusion protein in solution. Four additional injections were given at 10 days inter- 
vals. The mouse showing the highest binding titer (Table 1) and the strongest signal in Western blot analysis received 
an intra- peritoneal injection of the fusion protein and three days later its splenic lymphocytes (150 x 10 6 cells) were 
fused with 30 x 10 6 NSO/l myeloma cell line The fused cells were distributed into microcutture plates (3 x 1 0 4 cells/well) 
and selected for hybridoma growth. Hybridomas that were found to secrete anti-IFN-p2 antibodies were clones and 
red orted by the limiting dilution technique. 

B) Screening for anti-IFN-B2 monoclona l anttbodv-oroducino specific hvbridomas 

Hybridoma supernatants were tested for the presence of anti-IFN-p2 antibodies by a solid phase radioimmu- 
noassay (SRIA). PVC mtcrotrter plates (Oynatech Laboratories, Alexandria, VA) were coated with a crude, serum-free 
supernatant of CHO cells secreting IFN-02 (80ug/well). Following an incubation of 2 hrs at 37°C or 16 hrs at 4°C the 
plates were washed twice with PBS containing BSA (0.5%) and Tween 20 (0.05%) and blocked in washing solution for 
2 hrs at 37°C. Hybridoma culture supernatants (50 ug/well) were added and the plates were incubated tor 4 hrs at 37°C. 
The plates wer then washed three times with the washing solution and 125 l-goat anti-mouse (Fab') 2 (SOjiJ, 10 5 cpm) 
was added for further incubation of 16 hrs at 4°C. The plates were washed 4 times and individual wells wer cut and 
counted in a gamma counter. Samples giving counts that were at least four times higher than the negative control value 
were considered positive (Table 1). 
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Table 1 



Screening of hybridomas by SRIA 



Sample 


dilution 


cpm 


Immune serum (mouse) 


1:4000 


2800 


negative control (mouse) 


1:4000 


100 


Hybridoma 


12 




4000 




12 


1:125 


300 




27 




1100 




28 




2200 




34 




6200 




34-1 


12500 


1000 




38 




2600 




48 




1500 




102 




1200 




117 




1400 




123 




1100 




125 




1600 




132 




5400 




136 




2700 




154 




1500 




157 




2400 


negative hybridoma 




200 


Ascitic fluid 




1:62,000 


1400 


Ascitic fluid negative 


1:12,000 


300 



As can be seen from Table 1 . fourteen antHFN-p2 hybridomas were selected using the SRIA. Hybridoma No. 34- 
1 , sub-cloned from hybridoma 34, was further characterized and was found to belong to IgGl class. Hybridoma 34-1 
was deposited with the Collection Nationale des Cultures de Microorganism es - CNCM, Institute Pasteur, Paris, on 
14.11.88. ft was accorded No. 1-813. 

Hybridoma 34-1 was found suitable for Western blotting and for affinity purification of natural and recombinant IFN- 
P2 expressed both by E. Coli and by CHO cells. It was used in the following experiments. 

Example 3. Applications of the antMFN-p2 monoclonal antibodies 

A) Western Wotting 

Samples of crude preparations of either natural or recombinant IFN-02 expressed by CHO and E. coli cells were 
analyzed by SDS-PAGE under reducing conditions and electrobtotted onto nitrocellulose sheets (BA85, Schleicher and 
Shuefl). Following electroWotting the sheet was incubated overnight with a blocking buffer (5% non-fat milk in PBS con- 
taining 0.05% Tween 20 and 0.02% socfium azide) and then for 2 hrs at room temperature with the anti-IFN-02 antibody 
No. 34-1 . Following washing in 0.05% Tween 20 in PBS, the nitrocellulose was incubated for 3 hrs at room temperature 
with 125 l-goat anti-mouse serum (0.7 x 10 6 cpm/ml in th blocking buffer). Th sheet was then washed, dried and auto- 
radiographed. The results are shewn in Fig. 4: Lane A: natural IFN-02; Lane B: recombinant IFN-02 of CHO cells; Lane 
C: recombinant IFN-(J2 of E. coli cells; Lane 0: recombinant IFN-01 of CHO cells (comparison). 
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R) Affinity chromatography of IFN-B2 preparations 

Ascitic fluids of mice containing monoclonal antibodies secreted by hybridoma 34-1 were precipitated with ammo- 
nium sulfate (50% saturation) 16 hrs at 4°C. The precipitate was collected by centnfugatioa redtsolved in water and dia- 

5 lysed against saline. About 10 mg of immunoglobulins were bound to 1 ml agarose-polyacryl -hydrazide according to 
WilchecK and Miron ((1974) Methods Enzym. 24. P-72). Crude preparations of either natural (fibroblast) or recombinant 
(E. coli or CHO) IFN-p2 (containing 0.5 M NaCI) were loaded at 4°C at a flow rate of 0.25 ml/min. The column was 
washed with 30 column volumes of 0.5 M NaCI in PBS. IFN-02 was etuted by 50 mM citric acid buffer, pH 2 (8 x 1 col- 
umn volume fractions) and immediately neutralized by 0.1 M Hepes buffer, pH 8.5. 

10 Crude recombinant IFN-p2 ( E. coli extract depleted from DNA) was loaded on 1 ml of the anti-IFN-(J2 column. Puri- 
fication of 1000 fold was achieved in one step, and the recovery of IFN-02 was 100% (Table 2). The procedure was 
scaled by using 8 mi affinity column. The capacity of the column was 400 \iq pure IFN-02 per 1 ml of column. Silver stain 
analysis of SDS-PAGE of the eluted fractions revealed a major band of a M.W. of 21 ,000 and some minor contaminants 
of a higher M. W. (Fig. 5). When crude recombinant IFN-02 (CHO) was loaded on 1 ml affinity column, purification was 

75 achieved in one step with a recovery of 100%. Silver stain analysts of SDS-PAGE of the eluted fractions revealed two 
major bands of 23 kOa and 28 kDa, both belonging to the glycosylated forms of IFN-p2 (Fig. 5). The same bands were 
obtained when natural IFN-02 (foreskin fibroblasts) was Hnmunoaffinity purified. 



Source of IFN-02 


Sample 


HGF units/ml x 

10- 4 


Pro! cone, mg/ml 


Spec.act 
unrts/mg 


Purif. fold 


Recovery % 


E. coli 


load 


1.4 


4.1 


3400 








efluent 


0.54 


4.1 


1300 








eluate 


25 


0.09 


3.6 x10 6 


1060 


100 


CHO 


load 


0.2 












efiuerrt 


0.06 












eluate 


2.7 


0.14 


0.2 x10 s 




100 


Foreskin fibrob- 


load 


0.014 


1.46 


95 






last 


efluent 


0.014 












eluate 


0.014 


0.008 


17x10 4 


180 


100 



Example 4. Monitoring of IFN-62 produced bv CHO cells 

40 IFN-02 produced and secreted in one liter of culture medium by CHO clones was quantitated using monoclonal 
antibody 34-1 for purification by immunoaffinity. 

Clone A2-5-10 is a CHO clone obtained by transfection of CHO cells with plasmid pSVfc29 (Fig. 6) and selection 
with 50 nM methotrexate (MTX). 

Plasmid pSVp^ was obtained as follows: a DNA fragment containing the sequence coding for IFN-02 fused to the 
45 earty promoter of SV40 and to the SV40 polyadenylation site was excised from plasmid pSVc15 as a 2.5 kb BamHI frag- 
ment Plasmid pSVc15, one of the vectors previously used for constitutive expression of IFN-02 in CHO cells under the 
strong SV40 early promoter, was derived from plasmid pSVCIFfc (A. ZBberstein et al. (1986) EM BO J. 5. pp. 2529- 
2537) by removing all the sequence 5' to the Xhol site of the IFN-02 cONA. This BamHI fragment was cloned into the 
BamHI site of a pDHFR plasmid containing a mouse DHFR cDNA fused to the SV40 early promoter and a splicing 
so region of mouse IgG gamma-2a. 

The clone A2-5-10 was grown to confluency in roller bottles. The culture medium was changed to a low (2%) fetal 
calf serum and collected 24 hours after the change. One liter of culture was concentrated to 45 mi and loaded on the 
monoclonal antibody affinity column prepared in Example 3B. The column was extensively washed and the bound IFN- 
02 was eluted with 50 mM citric acid pH 2, in four fractions of one ml each. The IFN-02 purified in this way seems to be 
55 homogeneously pure as indicated by silver stain analysis of SOS-PAGE (Figure 5). The amount of IFN-p2 protein recov- 
ered from on liter of culture was 469 fig. 

The amount of IFN-02 in each fraction was estimated by measuring th hybridoma growth factor (HGF) activity of 
the protein in the crude preparation and in the different fractions of the affinity column. About 40% of the IFN-02 loaded 
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on the column was recovered in the unbound fraction (Figure 7). while the remaining activity was recovered in fractions 
eluted with pH 2 (Figure 8) with a peak in elution 2. These resJts indicate that under the conditions described above, 
clone A2-5-10 produces about 800 jig/l of IFN-02. 

The specific acrtrvity of the IFN-02 produced and secreted by the CHO clone A2-5-10 was determined by measur- 
ing the HGF activity and the protein concentration in each of the purified fractions of the immuno-affinity column. One 
unit of HGF is defined as the amount of protein that gives 50% of the maximal effect in the assay. The HGF activity was 
assayed in 0.1 ml cultures of murine plasmacytoma T1 165 cells, treated for 24 hours and pulsed for 16 hours with 
[ 3 H] thymidine as described by Nordan R.P and Potter M. (1986) Science 223, pp. 566-568. Table 3 summarizes the 
results of such an analysis. The specific HGF activity of IFN-02 in the three fractions, eluted from the affinity chroma- 
tography column, ranged from 1.18x10 6 to 2.1x10 s with an average of 1.47x10 6 . 



Table 3 



Specific Activity of 1FN-p2 


Fraction 


HGF activity U/ml 


Protein concentration 
mg/ml 


Specific activity U/ml 


Elution 1 


128,000 


0.108 


1.18x10 6 


Elution 2 


333,000 


0.239 


1.39x10 6 


Elution 3 


166,000 


0.079 


2.10x10 s 


Total 


627.000 


0.426 


1.47x10 6 



The elution fractions from the affinity chromatography column were pooled, dialyzed to 10mM acetate buffer pH 5 
and loaded on a Mono S cation exchange column (Pharmacia). The column was washed with 10 mM acetate buffer pH 
5 and then eluted using a linear sodium chloride gradient from 0 to 600 mM. HGF activity was determined in the differ- 
ent fractions. Activity coincided with the main peak of protein. 

Example St Preparation arid purtfiogtlon of recombinant ifn-B2 produced fry E, coH cg»s 

A) Construction of olasmids dTL^SOI and oKKB^ 

Plasmid pfe324 containing the whole IFN-fe sequence preceded by an ATG codon within the multiple cloning site 
of plasmid pGEM-1 ws prepared in the same way as plasmid pfc132 in Example 1 A and Figure 3, except for the fact 
that a different synthetic oligonucleotide (Fig. 9) was used. Plasmid pfe324 was digested with Eco Rl and Hind III and 
the complete IFN-JJ2 cDNA sequence was isolated and introduced into either one of plasmids pTLa 143-4 (Y. Cherna- 
jovsky et al„ (1983) Ann. N.Y Acad. Sci. 413.oa 88-96) or pKK223-3 (Pharmacia) dgested with Eco Rl and Hind III 
for the obtention of the plasmids pTLfcSOl and pKKp27 (Fig. 9). 

B) Expression of the biologically active IFN-62 polypeptide in E. coli 

Strain E. coli JM105 (descrfoed in J. Messing et al., (1981) Nucleic Acids Res. 9, pp. 309-321) was transformed 
with recombinant plasmid pKK^7 giving origin to new microorganism E. coli JM105A>KK6g7 deposited with the ATCC 
under the Budapest Treaty on 17.12.1987 and assigned the number ATCC 67583. The transformation of strain E. coli 
JM101 (ATCC 33876) with the recombinant plasmid pTL^501 gave origin to new microorganism E. coli 
JMIOI/pTLfcSOl deposited with the ATCC inder the Budapest Treaty on 17.12.1987 and assigned the number ATCC 
67584. The microorganisms were culture, lysed and the extracts containing IFN-02 were purified. 

C) Purification of E. coli lFN-82 bv chromatography 

Nucleic acid-free bacterial extracts were obtained by polyethyleneimine precipitation and passage on DEAE cellu- 
lose. The effluent fractions were adsorbed onto S-Sepharose in 10 mM Na acetate buffer pH 5 (buffer A) and eluted 
with a 0-0.03 M NaCI gradient. Active fractions were pooled, dialyzed against buffer A, chromatographed on a Mono-S 
FPLC column and eluted with a 0-0.03 M NaG gradient. HGF activity was followed during purification and coincided 
with the IFN-p2 protein revealed by immunoblots using polyclonal antibodies against a N-terminus peptide of IFN-p2. 
The final preparation showed a single band of about 20 kOa on SDS-poiyacryi amide gel electrophoresis. 
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D) Immunonurtfication of E. coli IFIM-R2 



For purification. 1-1.5 1 of Dync-mill extract obtained from 3-6 liter of fermentor culture w re precipitated with poly- 
ethyfeneirmne. the solution was concentrated down to 100 ml (A4) or 500 ml (A8) and loaded on an 8 ml column of mon- 
s oclonal antibody 34-1 (Ig from ascites, 8 mg |g/rrt column) in phosphate buffered saline (PBS) with 0.5M IMaCI pH 7 0 * 
(A4) or 1 M Nad (A8). After washing the column with the same buffer. elutJon was carried out by 50mM citric acid buffer 
pH 12 (A4) or with the same citric buffer and propylene glycol 25% (A8) and samples were immediately neutralized by 
addition of 0. 1 M Hepes buffer pH8.5. The results were as follows: 

io A4: ImmunODurification of E. enli IFN- p?- 



Fraction 


volume 


Protein 


HGF activity 


HGF U/ml 


HGF U/mg 


Load eluted: 


90 ml 


5,700 mg 


29 million U 


325.000 


5,100 


Total 


40 ml 


8.2 mg 


2.9 million U 






(Tube 3) 


10 ml 


2.2 mg 




110,000 


500,000 



20 A8: Immunopurrficatinn qf p r coli !FN-ft2: 



Fraction 


Volume 


Protein 


HGF activity 


HGF U/ml 


HGF U/mg 


Load eluted: 


350 mi 


2,550 mg 


10 million U 


330,000 


4,100 


Total 


37 ml 


5.2 mg 


22 million U 




4.2 million 


(Tube 3) 


9.5 ml 


2 mg 




1.3 million 





^o?!?™ 9 ,mmunoafharty ' an s -Sepharose column was used as the final purification step. In a typical experiment 
(512), the input from pooled A4 fractions was dialyzed against 10mM acetate buffer pH 5. adsorbed and eluted by a 
gradient from 0.1-0.4 M NaO. The peak eluted at 0.3 M. The results were as follows: 

SI 2: S-Seoharosfl after j^r^^fe 

35 r " 



Fraction 


Volume 


Protein 


HGF activity 


HGF U/ml 


HGF U/mg 


Input: 












A4pool 
pH5 diaJ. 


17.5 ml 
22.5 ml 


3.6 mg 
2.2 mg 


1 .4 million U 
ND 




0.5 million 


Eluted: 












TotaJ peak 
Tube 58 


4.5 ml 
0.5 ml 


0.6 mg 
0.04mg 


0.9 million U 


210,000 


2 million 
5.2 million 



The yield in this step was 64%. The product was run on SDS polyacrylamide gel under reducing and non-reducing 
so conditions and showed one single band at 21 Kd. (Fig. 1 0). 

Example 6. Growth inhibition of breast carcinoma cells 

« ! VWIe '!!?" u 2 " 1 " 6 stimu,ates 9 rowttl 01 P'asnwcytoma/hybridoma cells (HGF activity), it is growth inhibitory on other 
55 cell types. We have studied colony formation by the T470 line of human Breast Ductal carcinoma cells (ATCC HTB 
133). wh.ch is poorly inhibited by IFN-fJ1 but is sensitive to inhibition by IFN-02. Fig. 1 1 shows inhhition of T47D colony 
formation in culture dishes by pure E^jjoJi rlFN-p2/ll-6. The 50% inhibition is seen with 10-20 HGF U/ml. At doses over 
100 U/ml. the remnant colonies are very small and appear to represent mainly growth arrested cells (insert). Inhibition 
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of 3 H-thyrrtidine incorporation in 6erriconfluent T47D cells bv E. coli and CHO rlFN-p2/IL6 was found t be neutralized 
by the anti-IFN-p2 monoclonal antibody 34-1. 

To investigate if the inhibition of 3 H-thyrridine incorporation in T47D cells repres nts a genuine antigrowth activity, 
we used a 15 day clonogenic assay (Rg. 12). A 50% decrease in the number of colonies of T470 cells was observed 
with 2 BSF-2 LfAnl of E. coli IFN-fc and an almost complete inhibition of growth in these conditions was reached at 50 
U/rrl The mock preparation had no inhibitory activity in this clonogenic assay (Rg. 12 a). In the same experiment we 
observed that IFN-fy at 500 antiviral U/rni produced no inhibition of T47D cell growth. Decreased colony formation was 
similarly observed in another breast carcinoma cell line MCF-7 (ATCC HTB 22) (Rg. 12 b). By 3 H-thymidine incorpora- 
tion, MCF-7 appears somewhat less sensitive than T47D cells. 

For the clonogenic assay, T47D cells were seeded at 200 cells per well and MCF-7 at 1 ,000 cells per well in 6-well 
Costar plates in 1 ml RPM1 1640 with 10% fetal calf serum (FCS), insulin 0.2 U/ml. giutamine 2 mM, penkaUin 100 UM* 
streptomycin 1 00 ug/ml. Cells received 24 hours later serial 5 fold dilutions of E. coli IFN-p2 or mock E. coli preparations 
at the same protein concentration. After 15 days the colonies were stained with crystal violet and counted under an 
inverted microscope. For ON A synthesis measurements, cells were seeded at 15-25 x 10 3 per well of a 96-wel! micro- 
plate, and after 3 days FCS was removed for 24 hours and readded in fresh medium with serial 5 fold dilutions of E. coli 
IFN-02 or mock preparations. After 16-24 hours, cells were labeled with 15 jiCi/ml 3 H -thymidine (25 Ci/mmoJ, Amer- 
sham) for 1 hour, washed twice with PBS, treated by 5% trichloroacetic acid (TCA) for 30 min at 4°C and washed 3 
times with 5% TCA. The precipitate was dissolved in 0.1 ml of 0.2 M NaOH at 37°C for 30 minutes, neutralized by 0.01 
ml of 2M HCI and counted in a Tricarb counter with toluene scintillator and Lumax (32 v/v). Similar results were 
obtained without serum starvation, 3 H-thymidine incorporation was lower but inhibition was the same. 

Extracts containing IFN-(*2 were assayed for BSF-2 activity as measured by the stimulation of IgG secretion by 
CESS cells in response to treatment with said extracts (A. Muraguchi et ai.. (1981) J. Immunol. 12& PP- 1296-1301; T. 
Hirano et ai.. (1985) Proc. Natl. Acad. Sci. USA 82, pp. 5490-5494) and for HGF activity as measured by the ability of 
the extracts to support the growth of plasmacytoma ceil line T1 1 65 (R.P. Nordan and M. Potter, (1986) Science 232, PP- 
566-569). Stimulation of 3 H-thymidine incorporatio in T1 165 cells and of IgG secretion by CESS cells showed half-max- 
imum at a dilution of 1 :12,500 which was therefore defined as one unit of BSF-2/HGF activity. This unitage is used in 
the present experiments. 

Example 7. Growth inhib ition and differentiation of mveloleukemic cells 

IFN-p2 is also active in growth inhibition and differentiation of myeloleukemia cells. Murine myeloleukemia Ml cells 
and human histiocytic lymphoma U937 cells were grown in RPM1 1 640 with 1 0% fetal calf serum (FCS). The cells were 
seeded at 1 0 s per ml in wells of 12-well Costar plates. Pure E. coli IFN-02 was added at 0. 1 -75 ng/ml and the cultures 
were observed for 4-6 days. Cells were counted and stained for Giemsa and for non-specific esterase using the ct- 
naphtyl acetate esterase kit 91-A of Sigma (St Louis, MO). Lysozyme activity was measured in 0.5% Triton-X100 cell 
extracts by a turbicfimetric assay of the lysis of Micrococcus lysodeikticus (Sigma Co.), the assay being calibrated with 
egg-white lysozyme as described (Weisinger, GL and Sachs, L (1983) EMBO J. 3, pp. 2103-2107). The (2'-50 oligo-A 
synthetase activity was assayed in Nonidet-P40 cell extracts as described (Resnitzky et al. (1986) Cell 4§, pp. 31-40). 



Table 4 



Effect of IFN-02/IL-6 on myeloleukemia M1 cell growth 


IFN-p2 BSF U/rni 


Cell number x 10 s 




DayO 


Day 1 


Day 4 


Day 5 


Day 6 


0 
25 
50 


1 
1 
1 


2.3 
2.0 
1.4 


19.0 
3.5 
2.3 


25.0 
0.9 
0.8 


35.0 
0.7 
1.2 


Recombinant E. co 
5C) 


i IFN-JJ2 purified by Mono-S FPLC (Example 



Without addition, the Ml cells grew without adhering to the dish and showed typical myeloblastic morphology. In 
contrast after 4 days of culture with IFN-p2,th cells were adh rent and showed dramatic morphological changes (Fig- 
ure 1 3). About 60% of the cells acquired macrophage-like morphology, the rest showing various degrees of maturation. 
Cytoplasms were enlarged, contained vacuoles and acquired typical foamy appearance. Nuclei were eccentric, less 
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round and contrasted and had less prominent nucleoli. Viable cell counting showed that while the control culture grew 
for 6 days, the M1 cells treated by 50 U/ml IFN-p2 underwent 2-3 divisions and growth was arrested (Table 4). At day 4 
after seeding, less than 1 U/ml IFN-p2 (expressed in plasmacytoma growth units) was sufficient to cause a 50% 
decrease in M1 cell number. The growth-arrest effect was maximal about 30 U/ml IFN-02 (15 ng/mi). Even with the 
chemically purified rlFN-p2, this concentration corresponds to no more than 2.5 pg/rrt LPS which had no effect on the 
M1 cells. Growth inhfartion and differentiation of M1 cells was observed when IFN-02 was added with 5 ng/mi polymyxin 
B. further excluding any role of LPS traces. As a biochemical marker of differentiation we measured lysozyme activity 
in extracts of 5 x 10 6 Ml cells cultured 4 days with 30 U/rrrf IFN-p2. Lysozyme was undetectable in the control M1 cul- 
tures. Treatment with IFN-p2 induced lysozyme to levels of 0.85 ng lysozyme equivalent per 5 x 10 6 cells. Phagocytic 
activity on latex beads was also observed in the differentiated M1 cells. 

In another experiment, addition of IFN-P2/IL-6 to cultures of M1 cells arrested the growth of the cells after 24 hours 
(Fig. 1 4) and induced their differentiation into macrophages. At 24 hours, the cells already showed cytoplasmic enlarge- 
ment with acentric nuclei and after 3-4 days acquired typical macrophage morphology demonstrated by increase in lys- 
ozyme phagocytotic activity and increase in Mac 1 antigen. The 50% growth inhibition of Ml cells was observed with 
about 0.5 ng/ml of rlFN-p2/IL-6, less than what is required for stimulation of plasmacytoma T1165 cells. The effect of 
IFN-P2/IL-6 was more rapid than that of the combination of IL-1 (10 U/ml) and TNF (10 3 U/ml) which produced growth 
arrest only after 48 hours. These cytokines which also cause M1 differentiation are known inducers of IFN-02/IL-6. The 
growth-arrest by IFN-P2/IL-6 was fully neutralized by monoclonal antibody 34. 



Table 5 



Effect of IFN-p2/IL-6 on histiocytic lymphoma U937 cell growth and differentia- 
tion 


Expt 


IFN-02 BSF U/ml 


Cell number x 10 s 


Esterase positive Cells, 
percent 


1. 


0 


14.0 (100).0 


4 




100 


10.0(71) 


24 


2. 


0 

150 
1500 


26.7 (100) 
23.5 ( 88) 
14.5(54) 


N.D. 


Cells treated tor 5 days with or without rlFN-p2 purified on Mono-S FPLC. 
(Exarrple 5C) 



Human histiocytic lymphoma U937 cells can be induced to differentiate by phorbol esters and Vitamin D3. partially 
by IFN-gamma and other yet unidentified cytokines. We examined the effect of 1 00 HGF U/mi IFN-p2 addition on U937 
cultures. After 4-5 days, about 25% of the ceils showed monocytic/macrophage morphology and there was a 30% 
reduction in cell growth (Table 5). The ceils were stained for a-naphtyl acetate esterase as a biochemical marker of dif- 
ferentiation not induced by IFN-gamma. About a fourth of the cells in the IFN-02 treated culture were strongly positive 
for the non-specific esterase, whereas few positive cells were observed in the non-treated culture (Table 5) or in mock 
treated culture (not shown). With higher amounts of the pure rlFN-p2 preparations, growth inhibition (Table 5) and par- 
tial morphological changes, such as cytoplasmic enlargement and nucleus indentation, were more pronounced. How- 
ever, we found that when added together with IFN-gamma, the effect of low dose IFN-p2 was significantly potentiated 
(Table 6). Under these conditions, cell growth was reduced and most of the cells showed cytoplasmic enlargement 
changes in nuclear shape and nucleoli reduction, although monocytic differentiation was still incomplete. Thus we found 
that the combination of IFN-gamma 100 U/ml and IFN-P2 (1-10 HGF U/ml) has a synergistic effect and triggers growth 
arrest and differentiation. In optimal conditions. IFN-gamma alone reduced growth (after 6 days) by 10%. IFN-p2 alone 
by 25% and the combination IFN-gamma and IFN-P2 by 90%. 
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Table 6 



Synergistic effects of IFN-02/IL-6 and IFN-gamma on histiocytic lymphoma U937 cells 


IFN-02 BSF U/mi 


IFN-gamma U/mi 


Cell number x10' s 


{2-5) A Synthetase 
Activity 32 P-A2'pA, cpm 


0 


0 


20 (100) 


110 


15 


0 


14(70) 


310 


0 


100 


12(60) 


940 


15 


100 


8.5 ( 42) 


4,000 


Cells treated for 6 days with or without rlFN-p2 immunoaffinrty purified. 



The addition of IFN-gamma also strongly potentiated the induction of (2'-5') Oligo A synthetase by IFN-02 (Table 
6) suggesting that the two cytokines cooperate to initiate the differentiation process, although other additions may be 
required to see complete differentiation of the type seen with the M1 cells. 

IFN-p2 activity on fresh leukemic cells of acute myelogenous leukemia (AML) was also studied. Peripheral blood 
mononuclear cells from AML patients incubated 5 days with rlFN-(32/IL-6 showed a decrease in the percentage of blast 
cells (from 20-30% in control cultures to 6-12% with IFN-02/IL-6) with an increase in myelocytic forms at various stages 
of differentiation and in the ratio of myelomonocytes to blast cells. The results with two AML patients are shown in Table 
7. GM-CSF was also tested (comparison). IFN-02/IL-6, therefore acts also on fresh leukemic cells and such tests may 
be useful to foresee the therapeutic value of the cytokine in AML 

Table 7 

Effect of IFM-82/I1-6 on blood cells from AML patients 





Patient f 1 
Percent Ratio: 
Blasts Myelomonocytes 
Blast cells 


Patient S 2 
Percent Ratio: 
Blasts Myelomonocytes 
Blast cells 


After 5 days of 
culture vith: 
PCS ALONE 
+GM-CSF 

+IFW-B2. (CH017) 
+IFN-82 (E.COLI) 


30 2.3 
39 1.6 
11 8.1 
15 5.3 


20 3.6 
40 1.4 
4 22.5 
7 12.4 



Example 8, Hematopoietic effects on normal bone ma rrow cultures 

Monocyte and T-cell depleted human bone marrow cells treated by 4-bydroperoxy cyclophosphamide (4-HC) 
(100^g/ml, 30 min.) to eliminate committed progenitors of CFU-mix (colony-forming unit - granulocyte, monocyte, eryth- 
roid, megakaryocytes), CFU-GM (colony-forming unit - granulocyte, monocyte) and BFU-E (burst-forming unit - eryth- 
roid) colonies, were used to study the effects of rlFN-fJ2/IL-6 on the early steps in hematopoietic differentiation. When 
added at the time cells were plated on methylcellulose (10 s cells/ml), IFN-fJ2/IL-6 by itself could not support the growth 
of colonies, indicating it does not function as a growth-promoting CSF (colony stimulating factor) (Fig. 15). However, 
IFN-(52/IL-6 markedly increased the ability of IL-3 to cause formation of colonies with mixed (CFU-GEMM) and erythroid 
(BFU-E) as well as granulocytic monocytic (CGU-GM) phenotypes. In this action IFN-02/IL-6 appears more potent than 
IL-1 (Fig. 15). In a two-stage assay, where IFN-02/IL-6 was added in liquid cultures one week befor the ceils were 
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plated in methylcellulose with a full supplement of CSF, an increase in the number of progenitor cells able to respond 
to CSF was produced by IFN-p2/IL-6 alone (Fig. 15. right). This increas was only slightly lower than that caused by IL- 
3 and the two factors seem to work independently in this first stage of the assay. In Fig. 1 5, colonies were counted after 
15 days and classified as CFU-mix, CFU-GM and BFU-E Left half: Day 0 cultures with no addition (10% fetal calf serum 
and erythropoietin), and with the addition of 10 HGF U/ml rlFN-p2/IL-6. 2 U/ml rlL-1 , 10 U/ml rlL-3, IFN-p2/IL-6+IL-3 or 
IL-1+IL-3. Right half: Cells were first incubated for one week in liquid cultures with no addition and in the presence of 
HFN-P2/IL-6, rlL-1, rlL-3. IFN-02/IL-*-IL-3 or IL-WIL-3. The cells were then plated as above in methylcellulose for 15 
days with PHA-tnduced leucocyte conditioned medium (containing all CSF) and colonies counted. 

The stimiiation of mixed colonies from normal bone marrow progenitor cells is significant enough to warrant the 
use of rlFN-p2/IL-6 in bone marrow transplants. 



Example 9. Induction of Complement Factor B in fibroblast s 

The induction of Complement Factor B in human diploid skin fibroblasts GM8399 by IFN-p2 was studied. When 
used alone, the immunopurified IFN-p2 induced the secretion of Complement Factor B but the effect was again strongly 
potentiated by IFN-gamma. This effect is of importance since Complement Factor B is an essential component of the 
alternative pathway of complement which kills bacteria and parasites without need for antibodies. A local increase in 
resistance to such infectious agents can be expected in response to the IFN-p2 - IFN-gamma combination. A biological 
assay for Factor B activity showed increase in complement activity for cell lysis. The synergistic effect of IFN-gamma 
and IFN-p2 suggests that this combination may prove very attractive. 



Pharmaceutical Compositions 



Human IFN-p2 may be used for the treatment 
of breast cancer, leukemia, e.g. acute myelogenous leukemia, infectious diseases caused by bacteria or parasite and 
in bone marrow transplants. It may be used alone or in combination with other cytokines, in particular with IFN-gamma 
for the treatment of infectious diseases and certain types of leukemia. The active IFN-p2 may be administered by any 
route appropriate to the condition being treated. It may be formulated with one or more pharmaceutical^ acceptable 
earners and systematically administered either parenterally, intravenously or subcutaneously, or enterally, eg in the 
form of a tablet, capsules, etc. 

The amount of active ingredient to be administered will be determined by the physician and will depend upon sev- 
eral factors, e.g. the severity of the condition being treated, weight age and general condition of the patient the route 
of administration chosen and the specific activity of the active IFN-p2. Daily dosages could be in the range of about 5 
micrograms to about 800 micrograms, preferably within the range of 10-100 micrograms per day. 

The pharmaceutical compositions may conveniently be presented in unit dosage form and may be prepared by any 
of the methods well known in the art 

Claims 



Claims for the following Contracting States : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

1 . A monoclonal antibody capable of specifically binding to natural human interferon^ (IFN-P2) as well as to recom- 
binant human IFN-p2 expressed by mammalian cells and recombinant human IFN-p2 expressed by bacterial cells, 
capable of inhibiting the biological activity of human IFN-p2 when bound thereto and capable of releasing IFN-p2 
bound thereto upon elution with 50 mM citric acid. 



2. A monoclonal antibody in accordance with claim 1 . of class IgGl . 

3. A monoclonal antibody in accordance with claim 1 . which is produced by a hybridoma cell obtained by fusion of 
myeloma ceils with spleen cells from a mouse previously immunized with recombinant human IFN-p2 expressed 
by bacterial cells or with a recombinant fusion protein including human IFN-p2 expressed by bacterial cells, said 
hybridoma cell being selected for the production of a monoclonal antibody which binds to recombinant human IFN- 
p2 expressed by mammalian cells. 

4. A monoclonal antibody in accordance with claim 3, wherein the myeloma cells are murine myeloma cells and the 
spleen cells are from a mouse immunized with a recombinant fusion protein including human IFN-p2. 



5. 



A monoclonal antibody in accordance with claim 4, wherein the fusion protein is Protein A-IFN-P2. 
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6. A monoclonal antibody expfessWe by hybridoma cell line CNCM 1-813 (HB2 34-1). 

7. A hybridoma cell Gne capable of expressing a monoclonal antfoody in accordance with claim 1 . 

5 8. A hybridoma cell line in accordance with claim 7 obtained by fusi n of myeloma cells with spleen cells from a 
mouse previously immunized with recombinant human IFN-02 expressed by bacterial cells or with a recombinant 
fusion protein including human IFN-p2 expressed by bacterial cells, said hybridoma cell being selected for the pro- 
duction of a monoclonal antibody which binds to recombinant human IFN-02 expressed by mammalian cells. 

w 9. A hybridoma cell line according to claim 8, obtained by fusion of murine myeloma cells with spleen cells from a 
mouse previously immunized with a recombinant fusion protein including human IFN-02. 

10. A hybridoma cell line according to claim 9, wherein the fusion protein is Protein A-IFN-02. 

is 11. The hybridoma cell line CNCM 1-813 (No.34-1 ). 

1 2. A method for obtaining a monoclonal antibody in accordance with claim 1 , which comprises: 

(a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-02, wherein the source 
20 of said IFN-02 or fusion protein is one of the sources selected from the grot*) consisting of natural protein, 

recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 
moter; 

25 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies 
with human I FN -02 from a dfferent one of said sources than that of the IFN-02 used in step (a) above; and 

(d) selecting and cloning the hybridoma cell line producing the desired monoclonal antfcodies, and either (i) 
30 culturing the selected hybridoma cell line in a suitable growth medium and recovering the desired monoclonal 

antibodies from the supernatant or (ii) injecting the selected hybridoma cefl line into mice and recovering the 
desired monoclonal antibodies from the ascitic fluid of said mica 

t 

13. A method in accordance with claim 1 2, wherein in step (a) the mice are immunized with recombinant human IFN- 
35 ^2 expressed by bacterial cells or with a recombinant fusion protein including human IFN-p2 expressed by bacterial 

cells and the hybridoma supematants of step (c) are tested with recombinant human IFN-02 expressed by mam- 
malian cells. 

14. A method according to claim 12. wherein in step (a) the mice are immunized with Protein A-IFN-P2 expressed by 
40 E. coli and the hybridoma supematants of step (c) are tested with IFN-02 expressed by CHO ceils. 

1 5. A method for producing anti-IFN-02 monoclonal antfeodies which comprises cufturing hybridoma CNCM 1-813 in a 
suitable growth medium and recovering the monoclonal antibodies from the supernatant of said hybridoma. 

45 1 6. A method for producing anti-IFN-02 monoclonal antibodies which comprises injecting hybridoma CNCM 1-81 3 in a 
mouse and recovering the monoclonal antibodies from the ascitic fluid of said mouse 

1 7. A method for obtaining a hybridoma cell line in accordance with claim 7, comprising: 

so (a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-02, wherein the source 

of said IFN-02 or fusion protein is one of the sources selected from the group consisting of natural protein, 
recombinant protein produced in bacterial celts, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 
55 moter; 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies 
with human I FN -{32 from a cffferent one of said sources than that of the IFN-02 used in step (a) above; and 
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(d) selecting and cloning the hybridoma cell line producing the desired monodonaJ antibodies. 

18. A method according to claim 17, wherein in step (a) the mice are immunized with Protein A-IFN-02 expressed by 
£ coli and the hybridoma supernatants of step (c) are tested with IFN-02 expressed by CHO cells. 

19. A method for the immunopurification of human biologically active IFN-02 comprising passing a samp! containing 
human IFN-02 through an immunoadsorbent column comprising a monoclonal antibody in accordance with claim 
1 bound to a solid phase support washing the column, and eiuting IFN-02 from the column. 

Claims for the following Contracting State : ES 

1 . A method for producing a hybridoma cell line capable of producing a monoclonal antibody, which monoclonal anti- 
body is capable of specifically binding to natural human interferon-02 (IFN-p2) as well as to recombinant human 
IFN-02 expressed by mammalian cells and recombinant human IFN-02 expressed by bacterial cells, capable of 
inhibiting the biological activity of human IFN-02 when bound thereto, and capable of releasing IFN-02 bound 
thereto upon elution with 50 mM citric acid, 

wherein myeloma cells are fused with spleen celts from a mouse previously immunized with recombinant human 
IFN-02 expressed by bacterial cells or with a recombinant fusion protein including human IFN-02 expressed by 
bacterial cells and a hybridoma cell line is selected for the production of a monoclonal antibody which binds to 
recombinant human IFN-02 expressed by mammalian cells. 

2. The method in accordance with claim 1 , wherein the myeloma cells are murine myeloma cells and the spleen cells 
are from a mouse immunized with a recombinant fusion protein including human IFN-02. 

3. The method in accordance with claim 2, wherein the fusion protein is Protein A-IFN-02. 

4. The method according to claim 1 comprising: 

(a) immunizing mice with human IFN-02 or with a fusion protein comprising human IFN-02, wherein the source *- 
of said IFN-02 or fusion protein is one of the sources selected from the group consisting of natural protein,^ 
recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; ^ 

(b) fusing the spleen cells from said rr&ce with murine myeloma cells in the presence of a suitable fusion pro- 
moter; ^ 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies/; 
with human IFN-02 from a different one of said sources than that of the IFN-02 used in step (a) above; and 

(d) selecting and cloning the hybridoma cell line producing the desired monoclonal antibodies. 

5. The method according to daim 4. wherein in step (a) the mice are immunized with Protein A-IFN-02 expressed by 
E. coli and the hybridoma supernatants of step (c) are tested with IFN-02 expressed by CHO cells. 

6. The hybridoma cell line CNCM 1-613 (Na34- 1 ). 

7. A method for obtaining a monoclonal antibody capable of specifically binding to natural human interferon-02 (IFN- 
02) as well as to recorrtoinant human IFN-02 expressed by mammalian cells and recombinant human IFN-02 
expressed by bacterial ceils, capable of inhibiting the biological activity of human IFN-02 when bound thereto, and 
capable of releasing IFN-02 bound thereto upon elution with 50 mM citric acid which comprises: 

(a) immunizing mice with human IFN-02 or with a fusion protein corrprising human IFN-02, wherein the source 
of said IFN-02 or fusion protein is one of the sources selected from the group consisting of natural protein, 
recombinant protein produced in bacterial cells, and recombinant protein produced in mammalian cells; 

(b) fusing the spleen cells from said mice with murine myeloma cells in the presence of a suitable fusion pro- 
moter; 

(c) testing the supernatant of the cultured fused cells for the presence of the desired monoclonal antibodies 
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with human IFN-02 from a different one of said sources than that of the IFN-p2 used in step (a) above; and 

(d) selecting and cloning the hybridoma ceil line producing the desired monoclonal antibodies, and either (i) 
culturing the selected hybridoma cell line in a suitable growth medium and recovering the desired monoclonal 
antibodies from the supernatant or (ii) injecting the selected hybridoma cell line into mice and recovering the 
desired monoclonal antibodies from the ascitic fluid of said mica 

8. The method according to claim 7, wherein the antibody is of class IgGl . 

9. A method in accordance with claim 7, wherein in step (a) the mice are immunized with recombinant human IFN-(52 
expressed by bacterial cells or with a recombinant fusion protein including human IFN-p2 expressed by bacterial 
cells and the hybridoma supernatants of step (c) are tested with recombinant human IFN-02 expressed by mam- 
malian cells. 

10. A method according to claim 7, wherein in step (a) the mice are immunized with Protein A-IFN-02 expressed by £ 
coli and the hybridoma supernatants of step (c) are tested with IFN-f32 expressed by CHO cells. 

1 1 . A method for producing antMFN-02 monoclonal antfoodies which comprises culturing hybridoma CNCM 1-813 in a 
suitable growth medium and recovering the monoclonal antibodies from the supernatant of said hybridoma. 

12. A monoclonal antibody expressible by hybridoma cell line CNCM 1-813 (HB2 34-1). 

13. A method for producing anti-IFN-(32 monoclonal antibodies which comprises injecting hybridoma CNCM 1-813 in a 
mouse and recovering the monoclonal antibodies from the ascitic fluid of said mouse 

14. A method tor the immunopurification of human biologically active IFN-p2 comprising passing a sample containing 
human IFN-02 through an immunoadsorbent column comprising a monoclonal antibody produced in accordance 
with claim 7 bound to a solid phase support washing the column, and elating IFN-(32 from the column. 

Patentanspruche 

Patentanspruche fQr folgende Vertragsstaaten : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

1 . Monoclonaler AntikOrper, der in der Lage ist sowohl spezrfisch an naturiiches, menschliches. Interferon-^ (IFN-02) 
als auch an rekombinantes, menschliches. in Saugerzellen exprimiertes IFN-p2 und an rekombinantes. menschli- 
ches, in Bakterienzeflen exprimiertes IFN-02, zu binden, wobei der monoctonale AntikOrper in der Lage ist tie bio- 
logische Aktivitat von menschlichem IFN-p2 zu inhibieren, wenn er an dieses gebunden ist und er in der Lage ist 
durch Elution mrt 50 mM Zitranensaure an ihn gebundenes IFN-p2 freizusetzen. 

2. Monoclonaler AntikOrper nach Anspruch 1 , der Klasse lgG1 . 

3. Monoclonaler Antikdrper nach Anspruch 1 , der hergesteltt wird von einer Hybridomzelle erhatten durch Fusion von 
Myelomzellen mit Miizzeilen einer Maus, die vorher mrt rekombinantem, menschlichem, in Bakterienzellen expri- 
miertem IFN-02 oder mrt einem rekombinanten Fusionsprotein einschfieBlich menschlichem, in Bakterienzellen 
exprimiertem IFN-02 immunisiert wurde, wobei die Hybridomzelle zum Herstellen eines monodonalen Antikflrpers, 
der an rekombinantes, menschliches, in Saugerzellen exprimiertes IFN-02 bindet ausgewahlt ist 

4. Monoclonaler AntikOrper nach Anspruch 3, wobei die Myelomzellen von Mausen oder Ratten abstammende Mye- 
lomzellen sind, und die Miizzeilen von einer Maus stammen, die mit einem rekombinanten Fusionsprotein, ein- 
schlieGlich menschlichem IFN-02, immunisiert wurde. 

5. Monoclonaler AntikOrper nach Anspruch 4, wobei das Fusionsprotein Protein A-IFN-p2 ist 

6. Monoclonaler AntikOrper exprimierbar durch die Hybridomzellinie CNCM 1-813 (HB2 34-1 ). 

7. Hybridomzellini , die in der Lage ist einen monodonalen AntikOrper nach Anspruch 1 zu exprimieren. 

8. Hybridomzellinie nach Anspruch 7, erhaiten durch Fusion von Myelomzellen mit Miizzeilen von einer Maus, die vor- 
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herimrnunisiert wwde mil retombinamem. menschlichem, in Bakterienzellen exprirrtertem IFN-B2. Oder mit einem 
retombinanten Fusionsprotein. einschlieBlich menschlichem. in Bakterienzellen exprimiertem IFN-02 wobei die 
Hytondomzelle zum Herstellen eines monoclonalen Antikerpers ausgewahit ist. der rekombinantes. menschliches 
in Saugerzellen expnmiertes IFN-02 bindet 

9. Hybridomzellinie nach Anspruch 8. erhalten durch Fusion von von Mausen Oder Ratten abstammenden Myelom- 
zellen mit Milzzellen einer Maus, die vomer mit einem rekombinanten Fusionsprotein, einschlieBlich menschlichem 
IFN-02, immunisiert wurde. 

10. Hybridomzellinie nach Anspruch 9, wobei das Fusionsprotein Protein A-IFN-p2 ist. 

11. Hybridomzellinie CNCM l-813(Nr. 34-1). 

12. Vertehren zum Erhalten eines monoclonaJen Antikorpers nach Anspruch 1 . das umfaBt: 

(a) das Immunisieren von Mausen mit menschlichem IFN-02 Oder mit einem menschliches IFN-B2 umfassen- 
den Fusionsprotein. wobei die Quelle des IFN-62 Oder des Fusionsproteins eine der Queilen ausgewahit aus 
der Qruppebestehend aus natOrlichem Protein, rekombinantem. in Bakterienzellen hergestelltem Protein und 
rekombinantem, in Saugerzellen hergestelltem Protein, ist 

(b) das Fusionieren der Milzzellen der Maus mit von Mausen Oder Ratten abstammenden Myelomzeflen in der 
Gegenwart eines geeigneten Fusionspromoters; 

(c) das Tester, des Uberstandes der kultivierten fusionierten Zellen auf die Anwesenheit der gewunschten 
monodonalen Antikorper mit menschlichem IFN-B2 aus einer anderen QueUe als der Quelle des IFN-B2 wel- 
ches oben in Schritt (a) benutzt wurde; und 

(d) das Auswahlen und Wonieren der Hybridomzellinie. die die gewunschten monodonalen Antikorper hersteilt • 
und entweder (i) Kultivieren der ausgewahlten Hybridomzellinie in einem geeigneten Wachstumsmedium und 
Wiedergewinnen der gewunschten monoclonaJen Antikoiper aus dem Uberstand. Oder (ii) injizieren der aus- 
gewahlten Hybridomzellinie in Mause und Wiedergewinnen der gewunschten monoclonalen Antikorper aus 
der Bauchwasserflussigkeit der Mause. 

13. Vertehren nach Anspruch 12. wobei in Schritt (a) die Mause immunisiert werden mit rekombinantem. menschli- 
chem. m BaktenenzeUen exprirrtertem IFN-02 Oder mit einem rekombinanten Fusionsprotein. einschlieBlich 
menschlichem. in Bakterienzellen exprirrtertem IFN-p2 und die Hvbridomuberstande aus Schritt (c) mit rekombi- 
nantem. menschlichem. in Saugerzellen exprimiertem IFN-02 getestet werden. 

14. Vertehren nach Anspruch 12. wobei in Schritt (a) die Mause mit in E. coli exprimiertem Protein A-IFN-62 immuni- 
siert werden und die Hybridomuberstande aus Schritt (c) mit in CHO-Zellen exprimiertem IFN-p2 getestet werden. 

15 ' ySSTL ZUm Herstellen ™ anti-'PN-PS monoclonalen Antikorpern. welches das Kultivieren von Hybridom 
cncm 1-813 in emem geeigneten Wachstumsmedium und das Wiedergewinnen der monoclonalen Antikorper aus 
dem Uberstand des Hybridoms umtaBt 

16. Vertehren zum Herstellen von anti-IFN-p2 monodonalen Antikorpern. welches das Injizieren von Hybridom CNCM 
-813 ineine Maus und das Wiedergewinnen der monoclonalen Antikorper aus der Bauchwasserflussigkeit der 
Maus umfaflt 

17. Vertehren zum Erhalten einer Hybridomzellinie nach Anspruch 7, umfassend: 

(a) das Immunisieren von Mausen mit menschlichem IFN-p2 Oder mit einem menschliches IFN-p2 umfassen- 
den Fusionsprotein. wobei die Quelle des IFN-62 Oder des Fusionsproteins eine der Queilen ausgewahit aus 
derGruppe bestehend aus natOrlichem Protein, rekombinantem. in Bakterienzellen hergestelltem Protein und 
rekombinantem, in Saugerzellen hergestelltem Protein, ist: 

(b) das Fusionieren der Milzzellen der Maus irtt von Mausen oder Ratten abstammenden Myelomzellen in der 
Gegenwart eines geeigneten Fusionspromoters; 
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(c) das Testen des Uberstandes der kultivierten fusionierten Zellen auf cfie Anwesenheit der gewOnschten 
monoclonalen AntikOrper mrt menschlichem IFN-p2 aus einer anderen Quelle als der Quelle des IFN-02 wel- 
ches oben in Schritt (a) benutzt wurde; und 

(d) das Auswahlen und Wonieren der Hybridomzellinie, die die gewOnschten monoclonalen AntikOrper her- 
stellt 

18. Verfahren nach Anspruch 17, wobei in Schritt (a) die Manse mit in E. coli exprimiertem Protein A-IFN-C32 immuni- 
siert werden und die Hybridomuberstande aus Schritt (c) mrt in CHO-Zellen exprimiertem IFN-p2 getestet wenden. 

19. Verfahren zum Immunreinigen von menschlichem, bidogisch aktivem IFN-fJ2. umfassend das Leiten einer 
menschliches IFN-02 enthaltenden Probe durch eine immunabsorbierende Sftule. die einen monoclonalen AntikOr- 
per nach Anspruch 1 umfaBt der an einen Festtrdger gebunden ist 

das Waschen der Sdule und 

das Eluieren des IFN-02 von der S&ule. 

PatentansprQche f Or foigenden Vertragsstaat : ES 

1. Verfahren zum Herstellen einer Hybridomzellinie, die in der Lage ist einen monoclonalen AntikOrper herzustellen, 
welch er in der Lage ist spezrfisch an naturiiches, menschliches Interferon^ (IFN-p2) zu bind en und ebenso an 
rekombinantes. menschliches, in Sfiugerzellen exprimiertes IFN-02 und rekombinantes, menschliches. in Bakteri- 
enzelfen exprimiertes IFN-p2 zu binden. wobei der monodonale AntikOrper in der Lage ist die biologische Aktivttflt 
des menschlichen IFN-P2 zu inhibieren, wenn er an dieses gebunden ist und er in der Lage ist durch Elution mit 50 
mM Zitronensaure an ihn gebundenes IFN-p2 freizusetzen, 

wobei Myelomzellen mit Milzzellen einer Maus fusioru'ert werden, die vorher mrt rekombinantem, menschlichem, in 
Baklerienzellen exprimiertem IFN-p2 Oder mit einem rekombinanten Fusionsprotein, einschliefilich menschlichem, 
in Bakterienzellen exprimiertem IFN-p2, immunisiert wurde und eine Hybridomzellinie ausgewflhlt wird zum Her- 
stellen eines monoclonalen ArrtikOrpers der an rekombinantes, menschliches, in Sdugerzeilen exprimiertes IFN-p2 
bindet 

2. Verfahren nach Anspruch 1 . wobei die Myelomzellen von Mfiusen oder Ratten abstammenden Myelomzellen sind 
und die Milzzellen von einer Maus stammen, die mit rekombinantem Fusionsprotein einschfieBlich menschlichem 
IFN-02 immunisiert wurde. 

3. Verfahren nach Anspruch 2, wobei das Fusionsprotein Protein A-IFN-02 ist 

4. Verfahren nach Anspruch 1 umfassend: 

(a) das Immunisieren von Mfiusen mrt menschlichem IFN-02 oder mit einem menschliches IFN-p2 umfassen- 
den Fusionsprotein, wobei die Quelle des IFN-02 oder des Fusionsproteins eine der Quellen ausgewfthrt aus 
der Gruppe bestehend aus naturiichem Protein, rekombinantem, in Bakterienzeilen hergestelltem Protein und 
rekombinantem in SAugerzeiien hergestelltem Protein, ist* 

(b) das Fusionieren der Milzzellen der Maus mit von Mdusen oder Ratten abstammenden Myelomzellen in der 
Gegenwart eines geeigneten Fusionspromoters; 

(c) das Testen des Uberstandes der kufthnerten fusionierten Zeflen auf die Anwesenheit der gewOnschten 
monoclonal en AntikOrper mrt menschlichem IFN-02 aus einer anderen Quelle als der Quelle des IFN-P2, wel- 
ches oben in Schritt (a) benutzt wurde; und 

(d) das Auswahlen und Wonieren der Hybridomzellinie, die die gewOnschten monoclonalen AntikOrper her- 
stellt 

5. Verfahren nach Anspruch 4, wcbei in Schritt (a) die Mfluse mit in E. cdi exprimiertem Protein A-IFN-p2 immunisiert 
werden und die Hybridomuberstande aus Schritt (c) mit in CHO-Zellen exprimiertem IFN-02 getestet werden. 

6. Hybridomzellinie CNCM 1-813 (Nr. 34-1). 
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7. Vertahren zum Erhatten eines monoclonal er AntikGrper, der in der Lage ist sowohl speztftsch an naturiiches 
menschliches Interferon-^ (IFN-02) als auch an rekombinantes, menschliches, in Sdugerzellen exprimiertes IFN- 
02, zu binden und an rekombinantes, menschliches, in Bakterienzeden exprimiertes IFN-p2, zu binden, wobei der 
monoclonal Antikfrper in der Lage ist die btologtsche AktivHdt von menschiichem IFN-02 zu inhibieren, wenn er 

5 an dieses gebunden ist und er in der Lag ist durch Bution mrt 50 mM Zitronensdure an ihnen gebundenes IFN- 
p2 freizusetzen, welches umfcaBt: 

(a) das Immunisieren von Mdusen mrt menschiichem IFN-02 Oder mrt einem menschliches IFN-02 umfassen- 
den Fusionsprotein, wobei (fie Quelle des IFN-02 oder des Fustonsproteins eine der Quellen ausgewdhrt aus 

10 der Gruppe bestehend aus naturlichem Protein, rekombinantem, in Bakterienzeden hergestelrtem Protein und 

recombinant em in Sdugerzellen hergestelrtem Protein, ist; 

(b) das Fusionieren der Milzzellen der Maus mrt von Mdusen oder Ratten abstammenden Myelomzellen in der 
Gegenwart eines geeigneten Fusionspromoters; 

(c) das Testen des Uberstandes der kultivierten fusionierten Zellen auf die Anwesenhert der gewunschten 
monoclonaJen ArrtikOrper mrt menschiichem IFN-02 aus einer anderen Quelle als der Quelle des IFN-02, wel- 
ches oben in Schritt (a) benutzt wurde; und 

20 (d) das Auswdhlen und Wonieren der Hybridomzellinie. die die gewunschten monoctonalen Antikdrper hersteltt 

und entweder (i) Kuttivieren der ausgewdhtten Hybridomzellinie in einem geeigneten Wachstumsmedium und 
Wiedergewinnen der gewunschten monoctonalen AntikOrper aus dem Uberstand, oder (ii) Injizieren der aus- 
gewdhtten Hybridomzellinie in Mduse und Wiedergewinnen der gewunschten monoctonalen Antikfirper aus 
der Bauchwasserflussigkeitder Mdusa 

25 

8. Vertahren nach Anspnjch 7, wobei der Antikdrper der Klasse lgG1 angehOrt. 

9. Vertahren nach Anspruch 7, wobei in Schritt (a) die Mduse immunisiert werden mrt rekombinantem, menschiichem, 
in Bakterienzeden exprimiertem IFN-(J2 oder mrt einem rekombinarrten Fusionsprotein, einschlieBlich menschli- 

30 chem, in Bakterienzellen exprimiertem IFN-P2 und die HybridomQberstdnde aus Schritt (c) mrt rekombinantem, 
menschiichem. in Sdugerzellen exprimiertem IFN-p2 getestet werden. ^ 

1 0- Vertahren nach Anspruch 7, wobei in Schritt (a) die Mduse mrt in E cofi exprimiertem Protein A-IFN-02 immunisiert 
werden und die Hybridomuberstdnde aus Schritt (c) mrt in CHO-Zellen exprimiertem IFN-02 getestet werden. 

35 

11. Vertahren zum Hersteflen von anti-IFN-p2 monoclonalen Antikorpern, welches das Kultivieren von Hybridom 
CNCM 1-813 in einem geeigneten Wachstumsmedium und das Wiedergewinnen der monoclonalen Antikfrper aus 
dem Oberstand des Hybridoms umfaQt 

40 12. Monoclonaler Antikdrper exprimierbar durch cfie Hybridomzellinie CNCM 1-813 (HB2 34-1). 

1 3. Vertahren zum Herstellen von antHFN-02 monoclonalen Antikdrpern, welches das Injizieren von Hybridom CNCM 
1-813 in eine Maus ind das Wiedergewinnen der monoclonalen AntikOrper aus der Bauchwasserf lOsstgkeit der 
Maus umfafit 

45 

14. Vertahren zum Immunreinigen von menschiichem biologisch aktivem IFN-p2, umfassend das Lerten einer mensch- 
liches I FN- 02 enthaltenden Probe durch eine irrtmunabsorbierende Sdule, die einen monoclonalen Antikdrper nach 
Anspruch 1 umfaBt der an einen Festtrdger gebunden ist 

das Waschen der Sdule und 
so das Eluieren des IFN-02 von der Sdule. 

Revendications 

Revendicatfons pour les Etats contractants suivants : AT, BE, CH, U, DE, FR, GB, GR, IT, LU, NL, SE 

55 

1 . Anticorps monoclonal capable de se Iter specif iquement k rinterteron-p2 humain naturel (IFN-02) ainsi qu'd IFN-02 
humain recombine exprime par des cellules de mammrferes et IFN-(J2 humain recombine exprime par des cellules 
bacteriennes. capable dlnhiber Tactivrt^ bioiogique de IFN-02 humain lorsqu'il y est li6 et capable de liberer IFN- 
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p2 qui lut est lie tors d'une eiution avec de I'actde crtrique 50 mM. 

2. Anti corps monodonal sefon la revendication 1 . de la dasse IgGl . 

3. Anticorps monoclonal selon la revendcation 1 , qui est produrt par une cellule hyforidome obtenue par fusion de cel- 
lules de myeiome avec des cellules de rate en provenance d'une souris pr6alablement immunisee avec IFN-02 
humain recombine exprime par des cellules bacteriennes ou avec une proteine de fusion recombin6e contenarrt 
!FN-p2 humain exprime par des cellules bacteriennes, ladite cellule hybridome 6tant seiectionnee pour la produc- 
tion d'un anticorps monodonal qui se lie £ IFN-02 humain recombine exprime par des cellules de mammiferes. 

4. Anticorps monoclonal selon la rwendication 3. dans lequel les cellules de myeiome sont des cellules de myeiome 
de souris et les cellules de rate proviennent d une souris immunise avec une proline de fusion recombinee con- 
tenant IFN-JJ2 humain. 

5. Anticorps monodonal selon la revendication 4, dans lequel la proline de fusion est la Proline A-IFN-P2. 

6. Anticorps monodonal pouvant Stre exprime par la lignee de cellules hybridomes CNCM 1-813 (HB2 34-1). 

7. Lign6e de cellules hybridomes capable d'exprimer un anticorps monodonal selon la revendication 1 . 

8. Lignee de cellules hybridomes selon la revendication 7, obtenue par fusion de cellules de myotome avec des cel- 
lules de rate en provenance d'une souris prgaiabiement immunisee par IFN-02 humain recombine exprime par des 
cellules bacteriennes ou par une proline de fusion recombinee contenarrt IFN-02 humain exprime par des cellules 
bacteriennes, ladite cellule hybridome etant seiectionnee pour la production d'un anticorps monoclonal qui se lie & 
IFN-02 humain recombine exprime par des cellules de mammiferes. 

9. Lignee de cellules hybridomes selon la revendication 8, obtenue par fusion de cellules de myotome de souris avec 
des cellules de rate en provenance d'une souris pr&alablement immunisee par une prot&ne de fusion recombinee 
contenarrt IFN-02 humain. 

10. Ugn6e de cellules hybridomes selon la revendication 9, dans laquelle la proline de fusion est la proteine A-IFN- 
JJ2. 

11. Lignee de cellules hybridomes CNCM 1-813 (n° 34-1). 

1 2. Proc6d6 pour obtenir un anticorps monodonal selon la revendication 1 , qui comprend les Stapes survantes : 

(a) immuniser des souris avec I FN -02 humain ou avec une proteine de fusion contenarrt IFN-02 humain. la 
source dudit IFN-(32 ou de ladite proline de fusion etant Tune des sources seiectionnees dans le groupe com- 
prenant une proline naturelle. une proteine recombinee produite dans des cellules bacteriennes et une pro- 
line recombinee produite dans des cellules de mammrferes ; 

(b) fusionner les ceOules de rate en provenance de ladite souris avec des cellules de myotome de souris en la 
presence d'un promoteur de fusion approprie ; 

(c) tester le surnageant des cellules fusionn6es cultivees en ce qui conceme la presence des anticorps mono- 
donaux recherch6s avec un IFN-02 humain provenant dune desd'rtes sources differente de celle de HFN-02 
utilise dans retape (a) d-dessus. et 

(d) seiectionner et doner la lignee de cellules hybridomes produisant les anticorps monodonaux recherches ; 
et sort (i) cuttiver la lignee de cellules hybridomes seiectionnee dans un mflieu de crotssance approprie et r£cu- 
perer les anticorps monodonaux desires du surnageant. sort (ii) injecter la lignee de cellules hybridomes 
seiectionnee dans des souris et recup erer les anticorps monodonaux recherches du fluide ascitique des sou- 
ris. 

13. Proc6d6 selon la ro/endication 12, dans lequel. dans retape (a), les souris sont immunises avec IFN-02 humain 
recombin^ exprime par des cellules bacteriennes ou avec une proline de fusion recombinee contenant IFN-02 
humain exprime par des cellules bacteriennes. et les surnageants des hybridomes de retape (c) sont testes avec 
IFN-02 humain recombine exprime par des cellules de mammiferes. 

14. Procede selon la revendication 12. dans lequel, dans retape (a), les souris sont immunisees avec la Proteine A- 
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IFN-p2 expnmee par £ colt et les surnageants des hybridomes de l'6tape (c) sont testes avec IFN-62 exprime par 
des cellules CHO. 

15. Proc6de pour produire des anticorps monoclonaux anti-IFN-p2, qui compr nd les stapes suivantes : cuttiver les 
hybridomes CNCM 1-813 dans un milieu de croissance approprte et reoperer les anticorps monoctonaux du sur- 
nageant desdrts hybridomes. 

16. Procede pour produire des anticorps monoclonaux anti-IFN-p2, qui comprend les Stapes suivantes : injecter des 
hybridomes CNCM 1-813 dans une souris et rectp6rer les anticorps monoclonaux du fluide ascitique de ladrte sou- 

ris. 

17. Procede pour obtenir une lignee de cellules hybridomes selon la revendication 7, comprenant les Stapes suivantes 



(a) immuniser des souris avec IFN-p2 humain ou avec une proteine de fusion contenant IFN-p2 humain, la 
source dudit IFN-p2 ou de facfte proteine de fusion etant rune des sources sSectionndes dans le groupe com- 
prenant : une proteine natureUe, une proteine recombinee produite dans des cellules bacteriennes et une pro- 
line recombinee produite dans les cellules de mammrferes ; 

(b) fusionner les cellules de rate en provenance desdrtes souris avec des cellules de myelome de souris en la 
presence d'un promoteur de fusion approprte ; 

(c) tester le surnageant des cellules fusionn^es cultivSes en ce qui concerne la presence des anticorps mono- 
clonaux recherches avec IFN-P2 humain en provenance de Tune desdrtes sources differente de celle de I'lFN- 
p2 utilise dans I'etape (a) cwiessus ; et 

(d) selectionner et doner la lignee de cellules hybridomes produisant les anticorps monodonaux 

18. Procede selon la revendication 17, dans lequel, dans I'etape (a), les souris sont immunisees avec la Proteine A- 
IFN-P2 exprimee par £ colt et les surnageants des hybridomes de I'etape (c) sont testes avec IFN-p2 exprim6 par 
des cellules CHO. 

19. Procede pour Hmmunopurification d'IFN-p2 humain biologiquement actif. comprenant les etapes suivantes : faire 
passer un echantillon contenant IFN-p2 humain & travers une colonne d'immunoadsorption contenant un anticorps 
monoclonal selon la revendication 1, lie k un support de phase solide. laver la colonne et eJuer IFN-p2de la 
colonne 

Revindications pour I'Etat contractam suivant : ES 

1. Procede pour produire une ignee de cellules hybridomes capables de produire un anticorps monodonal. lequel 
anticorps monodonal est capable de se lier specif iquemerrt k llrtterferon-p2 (IFN-p2) humain nature! airisi qu'A 
IFN-P2 humain recombine exprime par des cellules de mammiferes et avec IFN-p2 humain recombine exprime par 
des cellules bacteriennes, capable d inhiber I'activrte biologique de IFN-p2 humain lorsqu'il y est Ii6 et capable de 
liberer IFN-p2 qui tui est lie par elution avec de Tadde citrique 50 mM, dans lequel des cellules de myelome sont 
fusionnees avec des cellules de rate en provenance d'une souris preaiablement immunisee avec IFN-p2 humain 
recombine exprime par des cellules bacteriennes ou avec une proteine de fusion recombinee contenant IFN-p2 
humain exprime par des cellules bacteriennes, et une lignee de celW es hybridomes est selectiormee pour la pro- 
duction d'un anticorps monodonal qui se lie k IFN-p2 humain recombine exprime par des cellules de mammiferes. 

2. Procede selon la revendication 1 , dans lequel les cellules de myelome sont des cellules de myelome de souris et 
les cellules de rate proferment d'une souris immunisee avec une proteine de fusion recombinee contenant IFN-p2 
humain. 

3. Procede selon la revendication 2. dans lequel la prot6ine de fusion est la Proteine A-IFN-02. 

4. Procede selon la revendication 1 , comprenant les etapes suivantes : 

(a) immuniser des souris avec IFN-p2 humain ou avec une proteine de fusion contenant IFN-p2 humain, la 
source dudit I FN-p2 ou de larite proteine de fusion etant Tune des sources selectionnees dans I groupe com- 
prenant une proteine naturelle, une proteine recombinee produite dans des cellules bacteriennes et une pro- 
teine recombinee produite dans des cellules de mammiferes ; 
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(b) fustormer les cellules de rate en provenance descfites souris avec des cellules de my&ome de souris en la 
presence d'un promoteur de fusion approprie ; 

(c) tester le supemageant des cellules fusionnees curtiv6es en ce qui conceme la presence des anticorps 
monodonaux recherches avec IFN-02 humain provenant cfune de9dites sources drfferente de celle de HFN- 
02 utilise dans retape (a) d<lessus ; et 

(d) seiectionner et doner la Iign6 de cellules hybridomes produisant les anticorps monodonaux recherches. 

5. Procede seion la revendication 4, dans lequeJ. dans retape (a), les souris sont immurtts6es avec la Proline A-IFN- 
p2 exprimee par £ coli et les surnageants dttybridomes de retape (c) sont testes avec IFN-p2 exprime par des 
ceJyes CHO. 

6. Lignee de cellules hybridomes CNCM 1-813 (n° 34-1 ). 

7. Procede pour obterrir un anticorps monodonal capable de se tier specif iquement & rirtterf6ron-p2 (IFN-02) humain 
nature! ainsi qu'a IFN-p2 humain recombine exprime par des cellules de rnarnmrferes et avec IFN-02 humain 
recombine exprime par des cellules bacteriennes, capable dlnhiber I'activite bidogique de IFN-p2 humain lorsqu it 
y est lie, et capable de Iberer IFN-02 qui ltd est lie par eiution avec 50 mM cfactde citrique, le precede comprenant 
tes etapes suivantes : 

(a) immuniser des souris avec IFN-02 humain ou avec une proteine de fusion contenartt IFN-02 humain, la 
source dudit IFN-02 ou de ladite proteine de fusion etant Tune des sources seiectionnees dans le groupe com- 
prenant : une proteine naturelie. une proteine recombinee produHe dans des cellules bacteriennes et une pro- 
teine recombinee produrte dans des cellules de mammiferes ; 

(b) fusionner ies cellules de rate en provenance desdites souris avec des cellules de myeiome de souris en la 
presence d'un promoteur de fusion approprie ; 

(c) tester le surnageant des cellules fusionnees cultivees en ce qui conceme la presence des anticorps mono- 
donaux recherches avec un IFN-02 humain provenant cfune desdites sources differente de celle de PIFN-02 
utilise dans retape (a) d-dessus ; et 

(d) seiectionner et doner la lignee de cellules hybridomes produisant les anticorps monodonaux desires et soit 
(i) cultiver la fignee de cellules hybridomes seiectionnee dans un milieu de crotssance approprie et recuperer 
les anticorps monodonaux recherches du surnageant soit (ii) injecter la lignee de cellules hybridomes seiec- 
tionnee dans des souris et recuperet ies anticorps monodonaux desires du fluide ascitique desdites souris. 

8. Proc6de selon la revendication 7. dans lequel I'anticorps est de la dasse IgGl . 

9. Proc6d6 selon la revendication 7, dans lequel. dans retape (a), les souris sent immunisees avec IFN-02 humain 
recombine exprime par des cellules bacteriennes, ou avec une proteine de fusion recombinee contenartt IFN-02 
humain exprime par des cellules bacteriennes, et les surnageants dttybridomes de retape (c) sont testes avec IFN- 
32 humain recombine exprime par des cellules de mammiferes. 

1 0. Procede selon la revendication 7, dans lequel, dans retape (a), les souris sont immunisees avec la Proteine A-IFN- 
32 exprimee par £ coli et les surnageants d*hybridomes de retape (c) sont testes avec IFN-02 exprime par des 
cellules CHO. 

1 1 . Procede pour produire des anticorps monodonaux anti-IFN-02, qui comprend les etapes suivantes : cultiver I'hybri- 
dome CNCM 1-813 dans un milieu de croissance approprie et recuperer les anticorps monodonaux du surnageant 
dudit hybridome. 

12. Anticorps monodonal pouvarrt etre exprime par la lignee de cellules hybridomes CNCM 1-813 (HB2 34-1). 

13. Procede pour produire des anticorps monodonaux anti-IFN-02, qui comprend les etapes suivantes : injecter 
rhybridome CNCM 1-813 dans une souris et recuperer les anticorps monodonaux du fluide ascitique de latite sou- 
ris. 

14. Procede pour nmmunopurification d'IFN-02 humain bidog iquement actif comprenant les etapes suivantes : faire 
passer un echantillon contenartt IFN-02 humain £ travers un colonn dlmmunoadsorption contenartt un anticorps 
monoclonal produit selon la revendication 7 lie £ un support de phase solide, (aver la colonne et eiuer IFN-02 de la 
cotonne. 
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:a *2 22 49 ?C 60 

• # . • - moi - 

5 C*C TS5 ?GT CTC ACS rrr *TT CT3 CCC TCS *CC CCA :CC CiA ACG *** -",AG **C CTC 

? a to **i ::a tja 

• * - • Smtt*. - 

TAT CTC CCC TCC ACG ACC CCA OCT ATG AAC TCC TTC TCC ACA *i?C CCC TTC CCT CO CTT 

«rl a*« *rr °*# Srr i*r £ir *ia 3: r ^ro .41 

i : Z 

139 U0 150 163 '73 tea 

• • • * * . 
CCC TTC TCC CTC r.CC CTC CTC XT3 CTR TTC CCT SCT CCC TTC JCi ZZC ZZ* ,*Ti — OCA 
41* P«» 5#r Liw GJy Lrw Lru v#i L»u Pre *l4 *U Pr w Ala Pro v«i Pro °rs 

28 J9 

199 290 210 220 230 £48 

• • • • • 0 
GGA CAA GAT TCC AAA CAT CTA 3CC CCC CCA CAC ACA CAG CCA CTC ACC TCT TCA GAA CCA 
Gly Glu A*p s*r Lyft A»p Al4 Al* Pre Nit Arc Gin Pro Lew Tfir 5*r b»r Glu Arc 

49 S0 

2S0 269 779 209 2?0 390 

• • • • • « 

ATT CAC AAA CAA ATT CCC I AC ATC CTC GAC CCC ATC TCA SCC CTG AfiA AAG GAG ACA TCT 

II* Atp .Ly% Gin 11* Arc Tyr Il» A *P <<ly XI* S»r *1* Ltu Art l y* Glu Thr Cyt 

69 70 

310 320 330 340 3S0 360 

• • • * • * 

AAC AAG ACT AAC ATC TGT GAA AGC ACC AAA GAG CCA CTG GCA GAA AAC AAC CTG AAC CTT 

A»n Lyft S«r A»« M#r Cyft Clw S«r S»r Lyft Glu Al* L*u Al* Glu Aftn Aftn L»u A«n Ltu 

80 90 

370 360 390 400 410 420 

• • • « • • 

CCA AAQ ATG GCT GAA AAA CAT GGA TGC TTC CAA TCT GCA TTC AAT GAG SAG ACT TCC CTG 

Pro Lyft **t A 1 a Glu Lyft Aftp Gly Cyft P*« Gin S*r Gly Aftn 51* Glu Thr Cyft L*w 

100 110 

430 440 450 460 470 J60 

• * • ♦ • • 

GTG AAA ATC ATC ACT SGT CTT TTG'CAC TTT GAG CTA TAC CTA GAG TAC CTC CAG AAC AGA 

V«l Lyft Xl« lit Thr Gly L«u L«u Glu Ph» Glu V«l T yr L«w Glu Tyr L«w Sin Aln Arc 

120 130 

499 500 S10 520 539 540 

• • • * • • 

TTT GAG ACT ACT GAG SAA CAA GCC AGA GCT GTC CAG ATC ACT ACA AAA GTC CTC ATC CAG 

P** Glu brr Rrr Glu ai« Arc **■ V«l Gin M«t S*r Thr Lyft V4l L#u 11* Gin 

140 tS0 

5S0 560 579 560 599 600 

• • -«b«1« • • • 
TTC CTC CAG AAA AAG CCA AAG AAT CTA GAT GCA ATA ACC ACC CCT GAC CCA ACC ACA AAT 
Ph» L*u Gin Ly* Lyft Al« Lyft A»n L*w A«p Alt Il« Thr Thr Pro *»P Pro Thr Thr A»n 

169 179 

610 620 639 640 650 660 

» • • • • • 

GCC AGC CTG CTG ACG AAG CTG CAG GCA CAG AAC CAG TGG CTG CAG GAC ATG ACA ACT CAT 

A14 S*r L«w L«u Thr Lyft Law Gin Al« Gin A»n Gin Trp L«v Gin Aftp M«t Thr Thr Hi» 

160 190 

670 660 699 700 710 729 

« • ♦ • ♦ • 

CTC ATT CTC CGC AGC TTT AAG GAG TTC CTG CAG TCC AGC CTG AGG GCT CTT CCG CAA ATC 

L«u II* L«u Arc 5«r Ph« Ly* Glu Ph« L»w Gin Str 3«r Lew Arc *1* Ar C Cln ««t 

200 219 

730 740 750- 769 779 7»8 

• * • • • • 
TAG CAT GGG CAC CTC AGA TTC TTG TIG TTA ATG GGC AIT CCT TCT )CT GOT CAG AAA CCT 

799 609 619 620 830 640 

• • • • • • 

GTC CAC TGG GCA CAG AAC HA TCT TGT TCT CTA TGG AGA ACT AAA ACT ATG AGC GTT AGG 

aS« 660 679 660 690 900 

• ♦ • -Ah 43 • * 
ACA CTA TTT TAA TTA TTT TTA ATT TAT TAA TAT TTA AAT ATG TGA AGC TCA GTT AAT TTA 

910 929 939 940 950 960 

• • • • • • 
TGT AAG TCA TAT TTT ATA TTT TTA AGA ACT ACC ACT TGA AAC ATT TTA TCT ATT AG1 TTT 

970 960 999 1080 1019 1020 

• * « ♦ • • 
GAA ATA ATA ATG CAA ACT CCC TAT GCA GTT TGA A1A TCC TTT GTT TCA GAG CCA GAT CAT 

1030 1040 1050 1069 1970 i960 

• • • • • -AH43 • 

TTC TTC GAA ACT GTA GCC TTA CCT CAA ATA AAT GGC TAA CTT TAT ACA TAT TTT TAA AGA 

igog 1100 11t0 1170 1139 1140 

• • • * * • 

AAT ATT TAT ATT G*A TTT ATA TAA TfIT ATA AAT GST TTT TAT AQC AAT AAA TGG CAT 1TTAAA. 
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CONSTRUCTION OF EXPRESSION VECTOR 
pSV/3 2 HB 



Clfll 



Somril 



Bom Hi 




Clol 



80 *n Ml 



Cut «tin Bon I * Clot 
lsolott trvt 698 bp frcgmenr 
til « tnd? 
AdO Clol l.nMfl 




Bom Ml 



Cut with Clal 
Dephosohory lat* 



Liqof e 



H wir Clo l Bom Ml 



Ool 




Hot! 



Bom HI 



Pvul 




Bom HI 



Bom HI 



Cut with Hot I'PvuI 
Isolate 2269 bp fragment 



Cut with HrtdK^RvwI 
Isoiom 1 798 bp fragment 



L>oof« to synthetic oligonucleotide 

M N S F S T S A 

AGCTTCTCGAGATG A ACTC C T TC TCC AC A AGCGC 
AGAOCTCTACTTGAG G AAGAGGTGTT 



Bom Hi 




Bam H( 



FI( 



24 



* 



EP 0 326 120 B1 



CONSTRUCTION OF PLASM ID 
pRI/3 2 604 and pRl/3 2 802 



do! 




Bom Hi 



Cut with Hind a Clot 
Zoloft 66) bp Bttt 2 ran 



Hind* CcoflO Ecofltt Clol 



t r a. ^ «a x x c < wj 



Cwl %tith £coR!»Accl 



Cut with £coR fl 
Isotow 239 bp and 
318 Op fragment 

I 



Synthetic otiqofmct«otKS« 

AATTCCCCAGTACCC 

GGCCTC&TGGCGGTCC 



S s e - r 

u 6 o o * 

U« Ml A « » 

? G N S R G S V 0 _L_ 0 




Cut will CcoftUPvwII 
ttoiat* lorat (raamtnf 




P G N__S_ R G S V D ±0_ 
peadAATrxccgteAtccflTca*cCTCCAG 




Cur *.m £coW*H*ndHI 
1\qM ynoi Iroamtnl 
Cut «ilh Nta4 



Cut wirt EceRIfSmal 
Uotoft lonj* trcament 



J L 



Uaat* 





FIG. 3 
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Fig. 5 
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CUT WITH BAM H[ CUT Wl TH BAM HI 



OEPHOSPHCRILATE ISOLATE URGE FRAGMENT 



LIGATE 




Get* I 



FIG. 6 
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AFFICUTY CHROMATOGRAPHY 

UNBOUND FRACTION 




FIG. 7 



UQC(4i> 



AFFINITY CHROMATOGRAPHY 

eumoN FRACTIONS 




FIG. 8 
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Cur with HindU .ClaT . Cut with EcsRI»Accl 



isolate 66! bp Beta 2 insert 



1 1 2Mb* ' 3I8&9 I 

HindOl Ecofla EcoAtt Oat 

I Synthetic oligonucleotide 




Cut with £coR[» Hind HI Cut w»ln EcoflI«>Hind!H Cut w.ih EcoRNHmdQT 

Isolate large f ragmen r Isolate small fragment isolate large fragment 



— v \T~ 

Ligate Ugate 




FIG. 9 
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BREAST CARCINOMA CELLS T47D COLONY FORMATION 




O 3 15 75 376 1375 



0 TOTAL COL0NE3 + U«3C COLONCS 

O 1 OOX- 78 COLOMES 

FIG. 11 



T47D CtLLS CLONOCUIC ASUT 

III ■ 




i i 1 f 

■ I ii n ni iiu 

rirw* (C.coM). ism U/-I 



NCT-7 CELLS CLONOGENIC ASSAY 




T I ■ J I 1 

I It 1 II If 1M 



FIG. 12 
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2 - ^e^wokosc 



FIG. 10 




FIG. 13 
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EFFECT OF rIFN-B2/IL-6 ON HEMATOPOEITIC PROGENITORS 

DAY 0 CUJUFCS 



600 - 




HO i.1 U BZ-ML3 



NO r*i-Bl Lt U B2+U 



IX I BFU-E-^Ot COLONCS 



HOMTOPOCnC f ACTO R AOO ED 

£/7"l OM COIDMCS 



FIG. 15 
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